From: Shannon_Teresa

To: Melia, Julie; Qdin, Marc; Carlson=lynch _Heather
Cc: Lambert Jason

Subject: FW: Follow-up on p-CBSA

Date: Tuesday, February 23, 2016 9:27:00 AM
Attachments:

Hi Julie,

Please see the attached and Jason’s message below. Let me know if you have any
questions. Thank you.

Teresa Shannon

STSC/ERASC Administrator and Project Action Lead
National Center for Environmental Assessment (NCEA)
U.S. Environmental Protection Agency

26 W. Martin Luther King Drive (MS A-110)

Cincinnati, Ohio 45268

(513) 569-7596 voice

(513) 487-2542 fax

shannon.teresa@epa.gov

Please consider the environment before printing this e-mail

From: Lambert, Jason

Sent: Tuesday, February 23, 2016 9:18 AM

To: Shannon, Teresa <Shannon.Teresa@epa.gov>
Subject: Follow-up on p-CBSA

Teresa,

Can you please forward the attached materials to SRC; we just received this from our colleagues in
R9. May not be terribly useful for PTV development purposes but is worth looking at for sure.
Thanks

Jason C. Lambert, PhD, DABT
U.S. EPA, ORD, NCEA

26 West Martin Luther King Dr.
Cincinnati, OH 45268

(513) 569-7078 ph.

(513) 487-2539 fax
lambert.jason@epa.gov
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Apri1 14, 1986

OFFICE OF
RESEARCH AND DEVELOPMENY

SUBJECY:  Toxicity Testing of Chlorobenzene Sulfonic Acid

AR Gene A. Lucero, Director
Office of Waste Programs Enforcement (WH-527)

FROM: Lawrence R. Valcovic, Acting Director 57(/$1
Reproductive Effects Assessment Group (RD-689)

At the request of CERCLA Enforcement Division, the Reproductive Effects
kssessment Group has coordinated the performance of toxicology assays to
evaluate the potential health risks associated with Chlorobenzene sulfonic acid
(CBSA), which 1s found at significant concentrations at the Stringfellow site,
Based on discussions with your staff and considering the time constraints of the
project, we recommended a series of tests covering 2 variety of toxicity end-
poirts. While these tests do not provide the quantitative data customarily
usec for establishing values such as acceptable dafly intakes (ADI's), they all
do kave & firm blological basis and are used in this case for qualitative
evaluation of the potential toxicity of Chlorobenzene sulfonic acid. Below is
@ brief description of each of the test performed followed by our conclusions
and reconmendations, .

1. Short-Term (28-day) Oral Toxicity Study in Rats

This test, which has been in use for many years in toxicology, provides
qualitative information on possible health hazards 1ikely to arise from repeated
expeLures over & limited time period. A large number of chemicals have been

tested vsing this procedure and studies have shown that it is very good at
iderti{ying chemicals which exhibit toxicity in a variety of organs (heart,
lung, Yiver, etc.) .

This study was conducted under EPA contract by American Biogenecis Corpora-
tior, Decatur, 111inots, 62526, The test article, p-Chlorobenzene sulfonic
acid, sodium salt (p-CBSA-Na) was evaluated for system!c toxicity after admini-
stration by oral gavage for 28 consecutive days to rats (both sexes). Each
group consisted of 10 male and 10 female albino rats. The testing procedures
vtilized 1nclude the oral administration of concentrations of 0, 10, 50, 500,
100C cr #000 mg/kg of CBSA. The highest concentration is approximately equiv-
atert. to 8 percent of the rat's datly food intake. During the 28-day period
the rats were observed dafly to detect signs of toxicity and at the end of the
treetnent the rats were sacrificed. Al) major organs of all animals were
studied visually for signs of toxicity and those organs of the high dose group
vere studied microscopically. .

/ / RECENED VQ%
MAY 2 9 1386
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The study was conducted in conformity with FDA -~ Good Laboratory Practice
Reculations (21 CFR 58) and inspected for quality assurance by the contractor.
in our opinion, the data generated by this study are scientifically valid under
the test conditions,

No significant mortalities occurred during the study at any dose levels.
No significant differences were observed between test and control groups with
respact to body weights, food consumption and clinical pathology parameters
neasured, No treatment related differences were seen between groups during the
finzl opthalmology examinations. Only noteworthy effects were seen for two
2000 mg/kg males and included slightly lower body weights and observations of
salivetion, gasping and irregular breathing. No significant histopathological
obsarvziions were made related to the chemical treatment,

Lfier reviewing the entire study, the no-observedeffect level (NOEL) for
male rets was equal to or greater than 1000 mg/kg body weights since some
aciverse effects observed in two males dosed at 2000 mg/kg dose level could
aquestionably be related to the test compound. For female rats it was very
¢lezr that the no-observed-effect level is equal to or greater than 2000 mg/k3
body weight.

¢. Terztology Screen

This test is designed to evaluate the potential of chemicals to induce
teratogenic effects (birth defects) in animals which are pregnant when exposed
{e &n environmental chemical. This test is a recent development in toxicolngy
and it has been shown to correlate well with the standard (more time-consuming)
terztology tests in detecting chemicals with teratogenic activity. As a screen-
ing test this assay also uses high concentrations and measures the number of
Tive births and the weight of newborn animals on days one and three after
birth, Data on chemicals tested in the past have indicated that these end-
points 2re reliable measures for more subtle effects at lower doses.

The test on CBSA was conducted at the Health Effects Research Laboratory
of tPA in Research Triangle Park, by Dr, Neil Chernoff, the developer of the
sesay. Female rats were mated and then treated by oral gavage with 0, 1000 or
2000 ma/kg of p-~CBSA-Na daily on days 7 through 16 of pregnancy. The number of
offepring were counted and weighed on days 1 and 3. The results indicated no
differences between controls on either treatment group.

Our analysis of this study concurred with Dr, Chernoff's findings and we
conc Yude that p~CBSA-Na is not suspect of causing teratogenic effects.

3. Mutagenicity Tests

Several studies have demonstrated that a correlation exists between
mutagenicity tests and conventional rodent assays for carcinogenicity. This
empirical relationship is supported by the generally accepted theory that
comatic mutations play a key role in the carcinogenic processes. While there
it nc general agreement in which mutagenicity assays are best suited for pre-

P.e@8
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dict'ng the potential carcinogenicity of chemical substances, the tests
amployed here are among the most commonly used. All of the studies described
below were conducted under EPA contract by Pharmakon Research International.
Witi 1o the descriptions are rather technical the important concept is that the
testing ysed three different types of biological systems to reduce the proba-
i1ty that any one test might - for unknown reasons - not detect an effect.

#) Ames Salmonella Assay: This study is currently the most widely used
and accepted mutagenicity assay and it detects mutations in bacteria. A stan-
dard protocol (EPA and OECD Guidelines) employing strains TA 1535, TA 1537, TA
1538, TA 98 and TA 100 was used. The test article, CBSA, was tested at 53,
167, 500, 1667 and 5000 mg/plate both with and without exogenous metabolic
aztivation system. Test results were negative in all strains at testing
conditions, A1l positive and solvent controls were within the range of mean
historical data.

b) L5178Y Mouse Lymphoma Assay: This assay measure the ability of a test
subscanrce to induce forward mutations at the thymidine kinase (TK) locus in
{5178Y Mouse Lymphoma Cells. This protocol was designed to comply with the
U.5. Irvironmental Protection Agency's Health Effects Research Guidelines for
perforring somatic cell mutation assays. The test article, CBSA, was tested
at %0, 125, 250, 500 and 1000 mg/ml with and without exogenous metabolic
activation system. The results for CBSA were negative in this assay over the
dose range tested., A1l solvent and positive control data meet the criteria for
an ecceptable study.

.} 1n Vivo Bone Marrow Cytogenetics Assay: This assay measures the
ability of a test substance to induce chromosome aberrations in the bone marrow
of 1-pzted rats. While there are a number of different cytogenetic assays
avzilable, the bone marrow assay was selected since it is the easiest system to
use for an initial qualitative assay. The design of the protocol for the
evalsation of (BSA was partially based on the negative findings in the 28-day
tovicity study described above. Male rats were administered a single 2000
mg/ky dose of CBSA by oral gavage. Individual groups were sacrificed at 6, 12
and 24 hours after treatment to ensure that all stages of the cell cycle were
analyzed, Bone marrow smears were prepared according to standard procedures
and 3lides were scored for chromosome aberrations. No significant increases in
the incidence of aberrations or in the number of cells with aberrations were
obieryed in animals treated with CBSA. Positive and solvent controls gave
responses in the expected range based on historical data.

Scientists on our staff were involved in the design of all of the studies
described above and have thoroughly evaluated all of the data in the final
reports which are being transmitted to you. From these evaluations we con-
¢lude that no toxic effects due to exposure of CBSA were observed, and in our
judgement, no further long term toxicity testing {s necessary. MWhile 1t is
true that the tests performed do not completely rule out all possibilities that
(BSA ney have some toxicity, based upon the total body of data in the field of
toricology, the probability 1s very low.





STATE OF CALIFORNIA—ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Governor

| DEPARTMENT OF TOXIC SUBSTANCES CONTROL
400 P Street, 4th Floor

P.0O. Box 806

fﬁ,g,{amemo, CA 95812-0806

vuice: (916) 255-2058
fax: (916) 255-2093

MEMORANDUM

TO: Gloria Conti
Site Mitigation Branch, Region 4
245 West Broadway, Suite 425
Long Beach, CA 90802-4444 éaé;L/
FROM: Judith A. Parker, Ph.D., DABT /r
Office of Scientific Affairs/(@SA)
Human and Ecological Risk S ion (HERS)

DATE: April 21, 1994

SUBJECT: Review of Toxicology Data for Montrose Chemical
PCA Code:14125: Site Code:400100: Work Phase:60

BACKGROUND

Region 4 requested on March 17, 1994, an OSA review of
toxicology data generated for para-chlorobenzensulfonic acid
(pCBSA), which is found in groundwater under the Montrose Chemical
Site. This chemical was reported by the project manager to have
also been found at the Stringfellow site and to be difficult to
remove using "normal" remediation technology. The United States
Environmental Protection Agency (USEPA) is the lead agency for the
Montrose Chemical site.

DOCUMENT REVIEWED

The data reviewed consisted of photocopies supplied by USEPA
of the available data on pCBSA. USEPA did a thorough literature
search and reported these data as the only information available.
The document consists of unpublished studies done under USEPA
contract. A 1list of studies reviewed is included in the
attachment. Articles describing analytical procedures used in the
determination of pCBSA are also included; these were not reviewed.
Perhaps a chemical engineer could use these to evaluate how pCBSaA
in groundwater could be remediated.

GENERAL COMMENTS
I searched the following data bases in April, 1994:
- Hazardous Substances Data Base (HSDB)
- USEPA Integrated Risk Information System (IRIS)

- Health Effects Summary Tables (HEAST)
- Registry of Toxic Effects of Chemicals (RTECS).
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The only information available was an LD50 value of >500 mg/kg
(rat, oral) in J. Agric. Food Chem., 25:501 (1977). Therefore, all
conclusions will have to be based on the data that USEPA has

generated.

Carl Hake, Ph.D., DABT, acted as consultant to the USEPA and
recommended a series of tests to define the toxicology of pCBSA.
The tests that he recommended were conducted and the reports
submitted to DTSC for review.

Dr Peter Voytek, Director of the USEPA Reproductive Effects
Assessment Group, recommended a battery of tests to define the
toxicity of pCBSA. These tests were similar to those recommended
by Dr. Hake.

SPECIFIC COMMENTS

Three mutagenicity tests were conducted that would detect both
chromosomal alterations and point mutations. These studies were
conducted by a reputable laboratory, complied with current testing
protocols and followed the FDA Good Laboratory Practice
Regulations. These three studies were negative; pCBSA did not
cause genetic damage. Since a major mechanism of carcinogenesis is
thought to be damage to the genetic material, the implication is
that pCBSA would not be expected to be a carcinogen, at least not
a genotoxic carcinogen.

A 28-day toxicity study was conducted with rats given daily
doses of pCBSA by gavage (oral) at dose levels of 0 (vehicle,
water), 10, 50, 500, 1000 or 2000 mg/kg/day. This is the longest
study duration for tests using pCBSA. Two of ten males at the
highest dose had symptoms that may have been related to pCBSA,
although I think these were related to improper dosing. The
females showed no signs of toxicity in any parameter measured (body
weight, food consumption, clinical signs, hematologic values, or
necropsy findings) at any dose level. The conservative estimate of
a no observed effect level (NOEL) would be 1000 mg/kg/day. This
study has a few weak points, but it provides useful information.

Reproductive and developmental toxicity was evaluated in a
screening teratology test system developed by Kavlock and Chernoff.
This study evaluated the effects of pCBSA administration (oral
gavage) to pregnant female rats during days 7 through 16 of
gestation at dose levels of O (vehicle, water), 1000 or 2000
mg/kg/day. There were no effects noted at any dose 1level in
maternal weight gain, average litter size, pup survival or pup
weight gain. The NOEL was >2000 mg/kg/day.
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In a letter from Lawrence Valcovic, Acting Director of the
USEPA Reproductive Effects Assessment Group to Gene Lucero,
Director of the Office of Waste Programs Enforcement, it is stated
that pCBSA has not produced any toxic effects and that long term
study is not indicated. I concur with this opinion; the initial
screening does not warrant further studies.

Toxicity data of structural analogs appears to be limited to
the 4-chlorophenyl ester of 4-chlorobenezensulfonate (chlorfenson),
which was registered as a pesticide (m1t1c1de) Its data base,
which is more complete than that for pCBSA, gives no indication
that carc1nogen1c effects would be expected. The oral LD50 of
chlorfenson in rats was about 2000 mg/kg and a 2-year study in rats
found only minimal effects at 50 ppm; the NOEL was 25 ppm (Handbook
of Pesticide Toxicology, 1991, Academic Press, Inc. C. O. Knowles,
pages 1471 ~1473). :

SPECIFIC TOXICITY COMMENTS

Neither a reference dose (RfD) nor a cancer slope factor for
PCBSA have been generated by USEPA or Cal/EPA. These factors are
usually based on interpretation of long term toxicity studies.
Although such studies have not been conducted with pCBSA, we can
still calculate an allowable daily intake (ADI) using provisional
factors. The limited data available give no indication that pCBSA
is carcinogenic, so no slope factor can be calculated. Using the
28-day study, with a NOEL of 1000 mg/kg/day, we can estimate a RfD
by applying an uncertainty factor of 1000: (10X for extrapolation
from short term exposure to long term exposure; 10X extrapolation
from animal data to humans and 10X to account for sensitive human
populations). 1In a letter dated January 31, 1986, addressed to Mr.
Michael Green, Dr. Hake concluded that the consumption of 25 mg
pCBSA/llter of water for 7 years would not be expected to produced
toxicity in humans. My calculations support this finding.
Assuming a daily consumptlon of 2 liters of water per day, a body
weight of 70 kg and an RfD of 1'mg/kg/day, the concentration of
PCBSA in water that would yield a hazard index of 1 or less would
be 35 mg/L. This assumes exposure only by the ingestion of water,
not inhalation of volatilized pCBSA or dermal absorption of pCBSA
in water. It does not include any contribution from pCBSA
contaminated soil.

CONCLUSION

Available toxicity data to review, the available data and
comparison to an analogue does not indicate that pCBSA is likely to
be highly toxic. A concentration of 25-35 mg/L water could be
consumed by humans with no likely adverse effects. If we can be of
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further assistance, please contact us.

Author: Judith A. Parker, Ph.D.,
Senior Toxicologist [

Reviewer: John P. Christopher, Ph. D., DABT A
Staff Toxicologist

Attachment
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ATTACHMENT

1. TOXICITY DATA ON pCBSA

The following studies performed for USEPA have been reviewed by
OSA:

1. Study of the Teratogenic Potential of NaParachlorobenzene
Sulfonic Acid N. Chernoff and M. Rosen. 10-22-85. Health
Effects Research Laboratory, Research Triangle Park.

pPCBSA was administered by gavage to groups of 25 pregnant
Sprague-Dawley rats at 0 (distilled water), 1000 or 2000
mg/kg/day on days 7 - 16 of gestation. No effects were seen
on maternal weight gain, average litter size, pup survival or
pup weight gain. NOEL > 2000 mg/kg/day.

2. . L5178Y Mouse Lymphoma Cell Tk +/- Forward Mutation Assay. 1-
20-86. Pharmakon Research International, Waverly,
Pennsylvania.

4-Chlorobenzenesulfonic acid was tested at 50, 125, 250, 500
or 1000 pug/L with and without rat liver homogenate. No
increase in mutation frequency was noted at any dose level.
These dose levels are not to be compared to anticipated human
dose levels.

3. Ames Salmonella/Microsome Plate Test with 4-
Chlorobenzenesulfonic acid. 12-29-85. Pharmakon Research
International, Waverly, Pennsylvania.

4-Chlorobenzenesulfonic acid was tested to 5000 ug/plate on
strains TA 1535, 1537, 1538, 98 and 100, with and without rat
liver homogenate. No increase in mutation frequency was noted
at any dose level. These dose levels are not to be compared
to anticipated human dose levels.

4, In vivo Bone Marrow Cytogenetics Rat Metaphase Analysis with
4-Chlorobenzenesulfonic Acid. 11-85. Pharmakon Research
International, Waverly, Pennsylvania.

Groups of six male Sprague Dawley were administered 2000 mg/kg
of 4-chlorobenzenesulfonic acid in deionized water. Groups
were killed 6, 12 or 24 hours later and 50 cells/animal
analyzed. No increases in chromosomal aberrations were
observed. This dose 1level 1is not to be compared to
anticipated human dose levels.





Gloria Conti
April 22 1994
Page 6

2.

Twenty-eight day oral (gavage) toxicity study in albino rats
using A-100 (4-Chlorobenzenesulfonic Acid). 12-3-85.
American Biogenics Corporation, Decatur, IL

Groups of 10 male and 10 female Sprague Dawley rats received
A-100 by gavage at dose levels of 0 (distilled water), 10, 50,
500, 1000 or 2000 mg/kg/day for 28 days. No differences were
noted in body weight gain, food consumption, clinical
chemistry, hematologic values, or necropsy findings. Two
males at the high dose exhibited signs of toxicity which may
be related to misdoing. The NOEL for males was 1000 mg/kg/day
(based on the findings in these 2 males) and for females was
>2000 mg/kg/day. Several deficiencies in this study were
noted: dose solutions were analyzed by USEPA but the results
were not presented; body weights at study initiation covered
a wide range; the report states lengths of dosing from 28 to
31 days. However, the study is still useful for the toxicity
assessment of pCBSA.

CALCULATION OF TOXICITY VALUES

RfD = NOEL/Uncertainty factor = 1006 mg/kg/day / 1000 = 1 mg/kg/day

Hazard Index (HI) = RfD / daily intake

Daily intake of pCBSA = 2 L/day x concentration pCBSA (mg/L) x 1/70
kg bodyweight

Allowable daily intake (ADI) corresponds to RfD, i.e. HI =1

ADI

35 mg/L = 35 ppm

Dt
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